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INTRODUCTION 

We reported the detection of tumor- 
associated antigens in the urines of patients 
bearing sarcomas and some other malig- 
nancies 13, 4, 6]. The antigens could be 
detected using concentrated, lyophilized, 
and reconstituted urine as an antigen and 
autologous or allogeneic sera as antibody 
sources in the complement fixation test. 
Antigen excretion was measured at intervals 
during the patient's clinical course. In sar- 
coma patients, antigen excretion decreased 
following surgical resection of the tumor and 
remained low unless the malignancy re- 
curred. 

In this report, we described a new method 
for preparing urines for testing in the com- 
plement fixation test. Our study has been 
expanded to include a larger number of 

' This study was supported by USPHS Grants 
C A 12582 and CA09010 from the National Cancer 
Institute (DHEW) and Medical Research Service of 
the Veterans Administration. 

* To whom reprint requests should be addressed: 
54-140CHS, UCLA School of Medicine. University of 
California. Los Angeles, Calif. 90024. 

0022-4804/80/0700 1 8-0550 1 .00/0 

Copyright 0 I9K0 by Academic Press. Inc. 

All rights of reproduction in any form reserved. 



sarcoma patients and normal donors and pa- 
tients with melanomas and carcinomas. 

MATERIALS AND METHODS 

Patients. Sixty patients undergoing treat 
ment by the UCLA Division of Surgica 
Oncology for a variety of solid neoplasm 
(sarcomas, melanomas, and carcinomas 
and 27 normal donors participated in th 
study. Age and sex distributions of th 
participants are listed in Table 1. 

Urines. Twenty-four-hour urine sample 
were collected. During collection the san 
pies were refrigerated, after addition t 
sodium azide, to prevent bacterial growtl 
Sample size ranged from 200 ml to 12 lite 
from cancer patients and l.Q. to 3.0 lite 
from normal donors. The urines we 
processed by centrifugation at 17,000g f 
10 min at 4°C and filtered through Whatm; 
No. 1 filter paper. The filtrates were cc 
centrated to approximately 35 ml by ulti 
filtration on an Amicon DC-2 concentra 
equipped with a hollow fiber cartridge h; 
ing a 10,000 MW cutoff. Samples w. 
further concentrated to 1 - 10 ml by Aquae 
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TABLE I 

Diagnoses. Sex, and Mean Age of Urine Donors 



Type of 




No. of 


Age 


Mean 


malignancy 


Sex 


individuals 


range 


age 


Saro "J 


M 


19 


15-67 


35.4 




F 


17 


18-70 


39.6 


Melanomas 


M 


1? 


18-79 


52.8 




F 


4 


23-55 


45.3 


Carcinomas 


M 


4 


44-92 


63.3 




F 


3 


53-62 


57.0 


Control 


M 


21 


19-48 


29.3 


<he;i ,,l >> ) 


F 


6 


24-37 


31.2 



[I A (Calbiochem, La Jolla, Calif.) and 
dialyzed against 0.025 M phosphate-buf- 
fered saline, pH 7.2, containing 0.05^ 
sodium azide (PBS). The processed urine 
was stored at -20°C until testing. 

Scr Multiple serum samples obtained 
by w -tincture from all participants were 
decomplemented by incubation at 56°C for 
30 min, aliquotted, and stored in liquid 
nitrogen. 

Complement fixation assay. The com- 
ponents of the ultramicrocomplement fixa- 
tion assay, described previously [3], in- 
cluded *? fx\ each of concentrated urine, 



decomplemented autologous serum, human 
umbilical cord serum as a complement 
source, and hemolysin->ensitized sheep red 
blood cells (0.57c v vi. Doubling dilutions of 
urine were reacted ac.unst three dilutions 
of autologous serum 1:8. and 1:16). 

Antigen activity ua> determined by the 
highest dilution of antigen which resulted 
in at least 507c inhibition of hemolysis 
using the lowest dilution of serum which 
was not anticomplementary. Controls for 
the anticomplementary activities of the 
urine and serum were included in each test- 
ing. Samples were considered antigen- 
positive only if the titer observed in the 
presence of serum two or more dilu- 
tions beyond the anticomplementary titer 
of antigen alone. 

Absorption. Serum "as absorbed with 
autologous tumor cell>. or skin and muscle 
obtained from outside the tumor margins. 
Cell suspensions were prepared under sterile 
conditions by pressing nnely minced tissue 
through a 60-mesh >ie\e. The cells were 
washed with PBS. treated by glycine-HCl 
buffer, pH 2.7, for 5 min at 4 e C to remove 
bound antibody 15]. and then washed again 
three times with PBS. 

Serum was diluted 1:4 with PBS and 
mixed with equal volumes of packed cells, 



TABLE 2 

Presence of Urinary Antigens Detectable by Complement Fixation Lmno ai roi ogol s Serum" 





Positive 




Range of 






individuals/ 


Percentage 


liters 


Mean - SE 


Group 


total tested 


positive 


(reciprocal* 


Sarcoma 


31/36 


86 


<2-1024 


134 r 28.1 


Melanoma 


17/17 


100 


8-40** 


278 ~ 177.3 


Carcinoma 


7/7 


100 


16-128 


56 - 13.9 


Total cancer 










patients 


55/60 


92 






Normal 










controls 


2/27 


7 


<2-l6 


2.5 £ 0.5 



" C - -itrated urines were titrated in the presence of three dilutions of autologous serum (1:4. 1:8. and 
1:16). |, : . ; ,iigen titer was determined as the highest antigen dilution resulting in apr^^ imillcl y or * ess 
hemolysis using the lowest dilution of serum that was not anticomplementary. A sample was considered positive 
>f the titer of sample + serum was at least two dilutions beyond the anticomplementary activity of the urine 
alone. An individual was considered positive if a positive antigen titer of greater than l:S was observed. 
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then incubated at 37°C for 1 hr with fre- 
quent mixing and at 4°C overnight. After 
the cells were sedimented at 4500# for 5 
min. the serum was removed and tested. 
The absorbed and unabsorbed sera were 
titrated simultaneously with antigens of 



autologous urine, urine from another cancer 
patient, and urine from a normal donor. The 
unabsorbed serum reacted at different levels 
to each antigen. One unit of antigen was 
defined as the highest dilution of that par- 
ticular antigen which showed reactivity with 
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Fig. I. Range of antigen liters observed for individual participants in the study., Patients are listed 
by code number with each bar representing the range of observed positive urinary antigen liters 
for an individual. The dark mark across each bar represents ihe mean antigen tiler for that range. 
The number above each bar represents the number of samples. The line crossing the figure near a 
titer of 1:8 represents our cutoff for determining if a patient is positive for urinary antigen. If any 
sample shows a positive titer above 1:8. the patient is considered positive. 
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